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(54) MAGNETIC RECORDING MEDIUM 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To make it possible to improve the handling easiness and to improve the 
electromagnetic transduction characteristics without troublesuch as excessive rise of a binder viscosityeven if 
dispersibility is enhanced and a polar group is introducedby using a polyurethane resin having an alicyclic skeleton as a 
binder for a magnetic coating material. 

SOLUTION: The binder of the magnetic coating material to be applied to the coating type magnetic recording medium 
is a polyurethane resin having the alicyclic skeleton expressed by the fonnulain which R is an alkyl-OH and contg. 
ternary amine or quaternary amine. The polyester resin of this raw material is the resin compd. obtainable by the 
dehydration condensation of dicarboxylic acid and glycol with esterification reaction. Furtherthe compsn. is composed 
of 0.8 to 0. 1 alicyclic glycol of the formula in the compsn. ratio when the acid component of phthalic acidadipic 
acidetc.is defined as Imol. As the ratio is higherthe glass transition temp, of the resulted resin is higher and the resin is 
harder to be plasticized but the solubility is poorer. When the ratio is conversely lowerthe sufficient characteristics by 
the addition of the alicyclic glycol are not obtainable. 



CLAIMS 



[Claim(s)] 

[Claim l]On a nonmagnetic substratea magnetic paint which made magnetic body impalpable powder and a binding 
material distribute in a solvent in a coating type magnetic recording medium to apply said binding materialA magnetic 
recording medium being polyester polyurethane resin which has the alicycle fellows skeleton shown with the following 
chemical formulasand contains the third class amine or quarternary ammonium salt. 
[Fonnula 1] 



[Claim 2]The magnetic recording medium according to claim 1 wherein the third class amine or quarternary ammonium 
salt contained in said polyurethane resin is 0.001 - 1 .0 mmol/g. 

[Claim 3]The magnetic recording medium according to claim 1 or 2wherein number average molecular weights of said 
polyurethane resin are 5000-40000. 

[Claim 4]The magnetic recording medium according to claim 12or 3 carrying out 1-20 weight-section content of said 
polyurethane resin by a magnetic body impalpable powder weight ratio. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the coating type magnetic recording medium which applies 
the magnetic paint which made magnetic body impalpable powder and a binding material distribute in a solvent on a 
nonmagnetic substrate about a magnetic recording medium. In more detail it is used for videotapean audiotapea floppy 
diskthe data storage tape for computersetc.and is related with the magnetic recording medium which aimed at 
improvement in the magnetic parametric performance and endurance. 
[0002] 

[Description of the Prior Art] In recent yearsthe improvement in the characteristic of a magnetic recording medium is 



called for with highly-efflcient-izing represented by Hi- Vision VTR and digital VTR. For this reasondevelopment of 
the vapor-deposited type magnetic recording medium with which a high power magnetic parametric performance is 
acquired from a coating mold is performed briskly. 

[0003]Howeversurface energy is high and degradation of the endurance produced from friction poses [ in / in order that 

a vapor-deposited type magnetic recording medium may vapor-deposit and form in a vacuum ironcobaltand the metal 

that has magnetism like nickel on a nonmagnetic substrate / the magnetic surface ] a problem. 

[0004]In a deposition processcomplicated and expensive devicessuch as laser for making vacuum devices and metal 

into a steamare neededand productivity is also bad as compared with the magnetic recording medium of other coating 

molds. 

[0005]For this reasondevelopment of the magnetic recording medium of a highly efficient coating mold has been 
considered briskly. In recent yearssince the short wavelength formation of the recording wavelength is progressing 
more aiming at high-density large scaleas for the size of the magnetic powder usedatomization is attained. 
[0006]In such a situationwhen fully distributing these highly efficient particlesdevelopment of the binder resin for 
magnetic recording which combines dispersibility and endurance is desired as art used as an important technical 
problem. 

[0007]As common resin as binder resin for magnetic recordingconventionallythere are a VCM/PVC system 
copolymerpolyurethane resincellulose type resin (JP5-319777A)phenoxy resinpolyacetal resin (JP5-329318A)etc. - 
these -- it is usedindependent or mixing. 

[0008]ln these resinpolyurethane resin had wide range physical propertiesand since introduction of various kinds of 
functional groups is possiblemuch examination has so far been made. Hypoviscosity-ization of resin is needed in order 
to improve solubility with various kinds of resinous principles in order to obtain a highly efficient magnetic recording 
mediumand to enable hypoviscosity and high solid content distribution. 

[0009]For exampleit is indicated that the magnetic parametric performance which was excellent in JP7-235044A by 
using the polyurethane resin which has the third class amine as a polar group as a polar group is acquired. In recent 
yearssince atomization is attained as for the size of the magnetic powder useddistribution by hypoviscosity and high 
solid content is needed. For this reasonfor exampleby JP3- 190983 A and JP3-20381 1 Athe method of using 
polyurethane resin of the specific presentation which introduced the alkylphosphine group is indicated. 
[OOlOJSimilarlyas a binding material which has an effect in dispersibilityby JP7-50010Ait has indicated about the 
urethane urea using specific amineand many examination has so far been made. 
[0011] 

[Problem(s) to be Solved by the Invention] Howeversince the polar group introduction amount became abundant in 
order for the binding material of a gap to so far have been considered to also improve dispersibilitybinder resin 
viscosity became highit is known that manufacturing handling nature will also worsen and sufficient effect was not 
acquired in many cases. 

[0012]When it mixed with several kinds of binding materials also about resin viscosityit was not mixed goodbut since 
the thixotropy of a magnetic paint became largea fast application was not planned but productivity might worsen. 
[00l3]This invention was made in order to improve the fault of the above-mentioned conventional technologyand it is 
**** yh e p Ur p 0se i s or Y e r of the magnetic recording medium which planned improved efficiencysuch as the magnetic 
parametric performance of magnetic recording mediasuch as a ** audiotape and a computer tapeand endurance. 

[0014] 

[Means for Solving the Problem]In order to attain said purposein this inventiona magnetic paint which made magnetic 
body impalpable powder and a binding material distribute in a solvent on a nonmagnetic substrate in a coating type 
magnetic recording medium to apply said binding material A magnetic recording medium being polyester polyurethane 
resin which has the alicycle fellows skeleton shown with a chemical formula (1) of** 2 of the followingand contains 
the third class amine or quarternary ammonium salt is provided. 
[0015] 
[Formula 2] 

[001 6]In such compositionthennodynamicallysince the cyclohexane skeleton which is the alicycle fellows of a six 
membered ring is stabilized according to a stable chair type (chair type) and steric exclusion in specific shapesuch as a 
model of a ship (boat type) and a torsion type (twist boat type)it is a skeleton rigid in three dimensions. As compared 
with an ether bondan ester bondetc.it is chemically stable from being only combination of carbon-carbon. 
[0017]By using the polyurethane resin which has an alicycle fellows skeleton of such specific structureWithout causing 
evilssuch as an excessive rise of binder viscosityeven if it is stabilized chemicallydispersibility is improved and it 
introduces the polar group for Hitoshi Kougami of a magnetic parametric performancehandling nature can be raised 
and improvement in a magnetic parametric performance can be aimed at. 

[0018]Since it is having structure rigid in three dimensions in this waygenerally the glass transition temperature (Tg) 
becomes highand the polymer resin which has a cyclohexane skeleton will become it is hard and tough. Therebywhen 
magnetic recording mediasuch as magnetic tapeare constituteddegradation to the local rise in heat of the tape especially 
by friction is preventedand improvement in endurance is achieved. 



[0019] 

[Embodiment of the InventionjThe polyester resin which first serves as a raw material of the polyurethane resin used 
by this invention is described. Polyester resin is a resin compound obtained when glycol carries out dehydration 
condensation to dicarboxylic acid by an esterification reaction. Generallythe both ends of ester serve as a reactive site 
in the case of a next urethane-ized reaction as a hydroxy! group. 

[0020]ln this inventiondicarboxylic acidsuch as phthalic acid or adipic acidis used as an acid componentand the 
aliphatic series system glycol shown in said chemical formula (1) is used as a glycol component. As a glycol 
component expressed with this chemical formula (l)it is 14- of cyclohexaneand a 1 3-substitution productfor 
examplethere are cyclohexane-14-dimethanol (14-CHDM)cyclohexane-13-dimethanoletc. 

[0021]Heresince Tg of resin becomes high more compared with other substitution products 1 of cyclohexane and 4- 
substitution product have an effect in endurance. On the other handsince 1 and 3-substitution product serves as a form 
at which the resin skeleton broke and turnedTg becomes lowbut the viscosity of resin also tends to become low. 
Heresince the glycol component which has a cyclohexane skeleton which is these 6 member fellows' alicycle fellows 
has bad solubility to the organic solvent of a ketone system and a toluene systemthe quantity which can be introduced 
into raw material polyester is limited. 

[0022]For this reasonas for the mole ratio of the glycol component shown with said chemical formula (1) in raw- 
material polyester of the polyurethane resin used in this invention0.8 mol or less is preferred to 1 mol of dicarboxylic 
acid components. To a ketone system organic solventsince it is refractorythe evil which cannot perform a next 
urethane-ized reaction produces the polyester obtained by the larger ratio than 0.8 mol. 

[0023]It is composition ratio when acid componentssuch as phthalic acid and adipic acidare 1 mol from the above thing 
as a presentation of the raw material polyester used in this inventionand as for the alicycle fellows system glycol of said 
chemical formula ( I )0.8-0. 1 are preferredand they are 0.6-0.3 more preferably. It becomes that Tg of the obtained resin 
is high and it is hard to be plasticized so that a ratio becomes highbut on the other handsolubility worsens. On the 
contrarywhen smallsufticient characteristic by adding alicycle fellows system glycol is not obtained. 
[0024]In this inventiona publicly known raw material can be used as a glycol component combined with alicycle 
fellows system glycol. For exampleethylene glycol 1 3-propylene glycol 1 2-propylene glycol (it is called 1 and 2PG for 
short below)A 14-BURIRENGU recall (it is called 14-BG for short below)l 5-pentaneglycol2-butyl-2-ethyl-l 3- 
propanediolneopentyl glycol (it calls for short the following NPG)1 8-octaneglycol 1 9-nonanediola diethylene 
glycolThere are cyclohexane- 14-diolcyclohexane-14-dimethanoldimer aciddioltrimethylolpropane (it is called TMP for 
short below)glycerinhexanetriolother glycolstrioletc. 

[0025]The polyester used by this invention has effective polyester (phthalate) of a phthalate systemphthalate serves as 
rigid molecular structure as compared with a horse mackerel peat etc. its Tg of resin is higher than having the benzene 
ringand the endurance of a final magnetic recording medium has an effect. The dicarboxylic acid used Terephthalic 
acid (it is called TP for short below)Dicarboxylic acidsuch as succinic acid other than phthalic acid derivativessuch as 
isophthalic acid (it is called IP for short below) and alt. phthalic acidadipic acid (it calls for short the following 
AA)sebacic acidand azelaic acidthose acid esteran acid anhydrideetc. may be included. 

[0026]The hydroxyl value of polyester is the total hydroxyl equivalent per unit weightas a unitit is expressed with the 
equivalent of KOH (potassium hydrate)and K0 Hmg/g is used for it. Both ends convert the molecular weight of 
polyester as what is a hydroxyl groupand it is calculated from this hydroxyl value. 

[0027]ln this inventionthe hydroxyl value of polyester has preferred 10 - 500 KOHmg/gand is 50 - 300 KOHmg/g more 
preferably. When a hydroxyl value is lowwhile the molecular weight of polyester becomes high and polyester' s own 
composition becomes difficultThe introduction amount of the urethane group after urethane-izing decreasesthe network 
by the hydrogen bond between molecules decreasesthe toughness and the strong cohesive force of a polyurethane resin 
layer decreaseand it is not desirable. 

[0028]Polyurethane resin will tend to become hard if a hydroxyl value is too high contrary to this. The hydroxyl value 
of this polyester has a higher hydroxyl valuein order to choose suitably by a use and to raise heat resistance and 
cohesive energyand it is desirable to use the thing which has many points with a hardening agent constructing a bridge 
in intramolecular. 

[0029]Nextthe polyurethane resin used for this invention is described. 

[0030] As an active hydrogen compound which polyurethane resin is a resin compound which consists of an active 
hydrogen compound used as a raw materialand diisocyanateand is used in this invention It consists of polyester which 
consists of glycol which has the alicycle fellows skeleton shown with said chemical formula (l)and dicarboxylic 
acidand glycol of water or the molecular weights 62-250. The glycol of the single molecule which contains polyester 
containing the third class amine or quarternary ammonium saltand the third class amine or quartemary ammonium salt 
as a source of polar group introduction is contained. 

[003 1] As a glycol component of concrete water or the molecular weights 62-250The low molecule polyol quoted as a 
raw material of said polyesteri.e. water. Ethylene glycol (EG) 1 3-propylene glycol (PG)12-PG and 14-BUTANN diol 
(BG) 1 5-pentaneglycol 1 6-hexanediol (HG)3-methyl- 1 5-pentaneglycolNeopentyl glycol 1 8-octaneglycol 1 9-nonanediol A 
diethylene glycolcyclohexane-14-dio!cyclohexane-14-dimethanolEthyleneoxide or a propylene oxide addition of dimer 
aciddiolTMPglycerinhexanetriola KUODO rollor bisphenol Aetc. can be used. 

[0032] As a diisocyanate compoundfor example24-toluene diisocyanate (it is called 2 and 4-TDI for short below)26- 
toluene diisocyanate (it is called 2 and 6-TDI for short below)Xylene 14-diisocyanatethe xylene 13-diisocyanate4 and 



4-diphenylmethane diisocyanate (it calls for short the following MDI)2- diphenylmethane diisocyanateand 4 '44- 
diphenyl ether diisocyanate2-nitrodiphenyl 44'-diisocyanatethe 22'-diphenylpropane- 44 , -diisocyanate33 dimethyldi 
phenylmethane 4 and 4'-diisocyanate44'-diphenylpropanediisocyanatem-phenyIene diisocyanatep-phenylene 
diisocyanatethe naphthylene 14-diisocyanateAromatic diisocyanatesuch as naphthylene-1 5-diisocyanate and 33'- 
dimethoxydiphenyl-44-diisocyanateAliphatic series diisocyanatesuch as tetramethylene di-isocyanatehexamethylene 
di-isocyanate (it calls for short the following HDI)and lysine diisocyanatelsophorone diisocyanate (it calls for short the 
following IPDI)hydrogenation-ized tolylene diisocyanateThere are diisocyanatesuch as alicycle fellows 
diisocyanatesuch as hydrogen ati on -i zed xylenediisocyanatehydrogenation-ized diphenylmethane diisocyanateand 
tetramethyl xylenediisocyanateetc. 

[0033] As an introducing method of a polar groupcarry out the ester interchange of the third class amine or the 
quarternary-ammonium-salt content glycol into polyestersuch as a butylene horse mackerel peator. It is easily possible 
by using as a raw material the polymer component obtained by adding a several mol caprolactone etc. at a time to the 
active hydrogen of the third class aminequarternary-ammonium-salt content glycolor amineand performing a urethane- 
ized reaction. 

[0034]More generally there is also the method of introducing into polyurethane resin at a direct urethane-ized reaction 
by making a polar group content glycol compounda polar group content amino alcohol compoundor a polar group 
content diamine compound into a chain elongation agent. 

[0035] As a kind of the third class amine used as a polar group content active hydrogen compoundthere are fatty 
aminearomatic aminealkanolaminealkoxy alkylamineetc. More specifically N-methyldiethanolamine (NMDEA)N- 
methyldi isopropylamine (NMDPA)A diethylamino propanediol (DEAPD)N-(2-aminoethyl) ethanolamineThere are N- 
methylethanol aminediisopropylaminea piperazine2-methyl-piperazinea piperazine (hydroxyethyl)a 
bis(aminopropyl)piperazineN-methylanilineN-methylphenyl amineetc. 

[0036]There are a method of introducing with ammonium salt from the start in the case of quarternary ammonium salt 
and the method of forming into 4 class with an alkylating agent etc.after introducing into polyurethane resin by the 
third class amineand on a synthetic methodalso when it is whichit is used as an effective method. 
[0037]As quarternary ammonium saltalkylamine salt and its quarternary ammonium saltThere may be aromatic 
quarternary ammonium saltheterocyclic quarternary ammonium saltetc.and organic acidsuch as carboxylic acid other 
than halogenssuch as chlorinebromineiodineor halogen and phosphoric acidmay be sufficient as counterion. When the 
quarternary ammonium salt which made halogen counterion is generally made into a polar groupthere is evil to which 
the oil can of a preservation containeretc. rust easily. 

[0038]As the fourth class-ized agent more concretely used in order to form the third class amine into 4 classMethyl 
iodideethyl iodideethyl bromideand p-tosyl chlorideAlkylating agentssuch as p-toluenesulfonic-acid ethyltrialkyl 
phosphateAlt.acetate esterchlorocarbonic acid methyl esterchlorocarbonic acid ethyl esterHalomethane system 
carboxylic acidsuch as chlorocarbonic estersuch as chlorocarbonic acid n-propyl esterchlorocarbonic acid isopropyl 
esterand chlorocarbonic acid 2-ethoxyethyl estermonochloroacetic acidand trifluoroacetic acidand ester of thoseand 
trialkyl phosphate can be used. 

[0039]The amounts of polar groups of the third class amine in this invention and quarternary ammonium salt are 0.001 
mmol/g - 1.0 mmol/gand are 0.01 mmol/g - 0.5 mmol/g preferably. When there are more amounts of polar groups than 
the above-mentioned valuethe dispersibility of a paint improvesbut coating nature worsens and there is a tendency a 
stripe becomes easy to generate. In being small the dispersibility of a paint worsens. 

[0040]Nextmanufacture of polyurethane resin of this invention is described in detail. There are a solution synthetic 
method which obtains the active hydrogen compound used as the raw material of polyurethane and diisocyanate at 
reacting in arbitrary organic solvents as a synthesizing method of polyurethane resinand a solid synthetic method which 
direct-mixes raw materials and is made to react without using an organic solvent. 

[0041]An active hydrogen compound and JISOSHIANETO compoundssuch as glycol of the polyester polyol used as 
urethane stockwateror the molecular weights 62-250are made to react by a solution synthetic method concretely in the 
organic solvent which dissolves these. In a solid synthetic methodpolyurethane resin of a solid state is obtained by 
carrying out a direct reaction by mixing an aforementioned active hydrogen compound and diisocyanate compound 
with an extrudera kneading machineetc. 

[0042]Polyurethane resin in this invention the aforementioned diisocyanate component and active hydrogen compound 
componentssuch as polyester of point **The rate of equivalent ratio of the active hydrogen group in an active hydrogen 
compound component is obtained to the isocyanate group in a diisocyanate component by making it react on the 
overactive hydrogen group conditions exceeding 1 .0. 

[0043]This overactive hydrogen group condition is conditions required to become active hydrogen group 
contentwithout an isocyanate group remaining in the manufactured polyurethane precursorandas for the rate of 
equivalent ratio of the active hydrogen group in the active hydrogen compound component to the isocyanate group in a 
diisocyanate component! .0-2.0 are preferred. It is important to blend so that the conditions which are not gelled at the 
time of polyurethane precursor manufacture may be determined and this condition may be fulfilled with polyisocyanate 
component content with the average functional group number of an isocyanate group and the average functional group 
number of the active hydrogen compound component accompanying trio! introduction etc. 

[0044]Although the rate of a compounding ratio follows the gelling theory which J.P.FIorylChumetc. have calculated 
theoreticallyln practicea polyurethane precursor can be manufactured by making the reactant ratio of the reaction group 



contained in isocyanate each molecule react to the aforementioned active hydrogen compound with the compounding 
ratio taken into considerationwithout gelling. 

[0045]The polyurethane system ingredient of this invention is in a molten state and a bulk stateit mixes each ingredient 
uniformly in the above-mentioned combination condition range with the solid synthetic method which carried out point 
**can be made to be able to reactand can be manufactured. Mix devicessuch as a reaction vessel to which what kind of 
device may be used as a reaction apparatus as long as it can attain the above-mentioned homolytic reactionfor 
examplethe agitating device was attacheda kneaderone axis or a multiaxial extrusion reaction machineare mentioned. 
Since a reaction is advanced earlythe metal catalyst and amine system catalyst which are regularly used in manufacture 
of polyurethane can also be used as a catalyst, the polyurethane resin used is polyurethane resin which is the number 
average molecular weights 5000-40000 — desirable ~ the number average molecular weights 1 0000-30000 - they are 
the number average molecular weights 1 5000-25000 more preferably. Since the solution viscosity of resin will become 
high if a number average molecular weight becomes largehandling worsens. 

[0046]Nextpresentation combination of the magnetic recording medium of this invention is described. As 
ferromagnetic powder used by this inventiongamma-FeOx (x= 1 .33-1 .5)Publicly known ferromagnetic materialssuch as 
a ferromagnetic alloya barium ferritea strontium ferriteetc. which use Co denaturation gamma-FeOx (x= 1 .33-1 .5)Feor 
nickel or Co as the main ingredients (not less than 75%)can be used. To these ferromagnetic powderin addition to a 
predetermined atomaluminumSiSScAtomssuch as 

TiVCrCuYMoRhPdAgSnSbTeBanickelTaWReAuHgPbBiLaCePMnZnCoSrand Bmay be included. 
[0047] In this inventionmore useful magnetic powder is ferromagnetic particle metal powderand the effect in which the 
specific surface area according [ sigmas ] to 100 - 200Am 2 /kgand a BET adsorption method has prominent 45-60m 2 /g 
and coercive force at 90 - 200 kA/m is seen. 

[0048]In additionin the magnetic recording medium in connection with this inventioneach publicly known thing can be 
conventionally adaptedand binding materials other than the ferromagnetic powder mixed in a nonmagnetic substrate 
and a magnetic layerabrasive soapa spray for preventing static electricitya rust-prooferor the solvent used for adjusting 
a magnetic paint is not limited at all. 

[0049]For exampleas a raw material of the above-mentioned nonmagnetic substratewhat is generally used for a 
magnetic recording medium can be usedFor examplepolyestersuch as polyethylene terephthalate and 
polyethylenenaphthalate. Polyolefinessuch as polyethylene and polypropylenecellulose triacetateCellulosicssuch as 
cellulose diacetate and cellulose acetate butylateThey are light alloyssuch as metalsuch as vinyl system resinsuch as 
polyvinyl chloride and a polyvinylidene chloridepolycarbonatepolyimidepolyamidoimideother plasticsaluminumand 
copperan aluminum alloyand a titanium alloyceramicssingle crystal siliconetc. 

[0050]The addition of the polyurethane resin concerned in this invention is one to 20 weight section in a magnetic body 
impalpable powder weight ratio preferablyand is five to 15 weight section more preferably. When there is little 
polyurethane resinthe adhesive property over a nonmagnetic substrate is badand endurance worsens. When there is 
much polyurethane resinin magnetic recording mediasuch as a tapeit becomes easy to generate the evil by the adhesion 
at the time of carrying out a mothball. For this reasonthe polyurethane resin concerned and compatibility are used 
combining a proper quantity of good resin. 

[0051] As a binding material used for other magnetic layerseach can use a publicly known material. Namelya polyvinyl 
chloride acetate copolymera VCM/PVC acetic acid vinyl-vinyl alcohol copolymerA vinyl chloride vinylidene chloride 
copolymera VCM/PVC acrylonitrile copolymerA VCM/PVC acetic acid vinyl-maleic acid copolymeran acrylic ester 
vinylidene chloride copolymerAn acrylic acid ester acrylonitrile copolymera methacrylic acid-vinylidene chloride 
copolymerA methacrylic acid ester styrene copolymerthermoplastic polyurethanePhenoxy resinpoly vinyl fluoridea 
vinylidene chloride acrylonitrile copolymerButadiene Acrylonitrilean acrylonitrile butadiene methacrylic acid 
copolymerA polyvinyl butyrala cellulosica styrene butadiene copolymerPolyester resinphenol resinan epoxy 
resinthermosetting polyurethane resinurea resinmelamine resinalkyd resinurea-formaldehyde resinspolyvinyl-acetal 
resinor these mixtures are mentioned. 

[0052]Especiallya cellulosicphenol resinan epoxy resinetc. which are supposed that polyurethane resinpolyester resinan 
acrylonitrile butadiene copolymeretc. which are supposed that pliability is givenand rigidity are given are desirable. 
The binding material of point ** may raise enduranceor may make a suitable polar group introduce by making an 
isocyanate compound construct a bridge. 

[0053]Herethe layer (under coat) which uses as the main ingredients the publicly known binding material which carried 
out point ** may be provided between a nonmagnetic substrate and a lower layer for the reasons of raising adhesive 
strength depending on the case. As carbon black used for a magnetic layerwhat kind of carbon may be sufficient. 
Carbon black has acetylene blackfurnace blacketc. by the process. 

[0054]30-150ml/IOO g of DBP oil absorption is 50-150 ml/100 g preferably hereAnd 5-150 nm of mean particle 
diameter is 15-50 nm preferablyand the specific surface area by a BET adsorption method has 40-300m 2 /g and an 
effective thing which is 1 00-250m 2 /g preferably. As for 0. 1 - 1 g /and pH cc2.0- 1 0 are [ water content / tap density ] 
preferred 0. 1 to 10%. As for carbon black with more DBP oil absorptionviscosity becomes high and dispersibility gets 
worse remarkably. Even when smallsince dispersibility is bada dispersing process takes time. Although dispersion time 
starts it as a smaller thingsurface nature of mean particle diameter is goodand surface nature worsensso that it becomes 
large. For this reasonthe range of point ** is preferred. 

[0055]As carbon black which fulfills the above conditionsFor exampleRahaeng (RAVEN) 1250 by a colon BIAN 



carbon company (the particle diameter of 23 nm) BET value 135.0m 2 /g58.0 ml of DBP oil absorption/ 100 gl255 
(particle diameter [ of 23 nm ]and BET value 125.0m 2 /g58.0 ml of DBP oil absorption/ 100 g)1020 (particle diameter 
[ of 27 nm ]and BET value 95.0m 2 /g60.0 ml of DBP oil absorption/100 g)1080 (particle diameter [ of 28 nm ]and BET 
value 78.0m 2 /g65.0 ml of DBP oil absorption/ 100 g)Rahaeng 1035Rahaeng 1040Rahaeng 1060Rahaeng 3300Rahaeng 
450Rahaeng 780 gradeOr KONDAKU tech (CONDUCTEX) SC (particle diameter [ of 20 nm ] and BET value 
220.0m 2 /gl 15.0 ml of DBP-oil-absorption/1 00 g) ** is also good. #80 by an Asahi carbon company (particle diameter 
[ of 23 nm ]and BET value 1 17.0m 2 /g.) 1 13.0 ml of DBP oil absorption/ 100 gMitsubishi Kasei #22B (the particle 
diameter of 40 nm) BET value 5.0m 2 /gl 3 1 .0 ml of DBP oil absorption/ 1 00 g# 20B (particle diameter [ of 40 nm ]and 
BET value 56.0m 2 /gl 15.0 ml of DBP oil absorption/ 100 g)Black PARUZU(BLACK PEARLS)by Cabot Corp. L (the 
particle diameter of 24 nm) BET value 250.0m 2 /g60.0 ml of DBP oil absorption/ 100 gBlack PARUZU 800 (particle 
diameter [ of 17.0 nm ] and BET value 240.0m 2 /g75.0 ml of DBP oil absorption/ 100 g)black PARUZU lOOOblack 
PARUZU 1 lOOblack PARUZU 700and black PARUZU 905 grade may be sufficient. 

[0056] In the magnetic recording medium of this inventiona nonmagnetic back coat layer may be provided in a field 
opposite to the magnetic layer side of a nonmagnetic substrate. The thickness of a back coat layer is 0. 1-2.0 
micrometersit is 0.3-1.0 micrometer preferablyand a publicly known thing can be used for it. A publicly known thing 
can be used as lubricant used in this invention. For examplehigher-fatty-acid estersilicone "oil fatty acid denaturation 
siliconeFluorine content silicone or other fluorine system lubricantpolyoIeflnePolyglycolalkyl phosphoric ester and 
metal salta polyphenyl etherAmine system lubricantsuch as fluoridation alkyl etheralkyl carboxylic acid amine saltand 
fluoridation alkyl carboxylic acid amine saltand the alcohols (it does not matter although an unsaturation is 
includedrespectivelyeven if it has branched) of the carbon numbers 12-24higher fatty acid of the carbon numbers 12- 
24etc. can be used. 

[0057] As a higher-fatty-acid ester component used in this inventionlt is the high-class fat ester species (it does not 
matter although an unsaturation is includedrespectivelyeven if it has branched) of the carbon numbers 12-32For 
examplelauric acidmyristic acidpulmitic acidstearic acidlsostearic acidarachin acidoleic acidEIKO acidelaidic 
acidThere are methyl estersuch as HEBEN acidlinolic acidand Reno Reign acidethyl esterpropyl esterisopropyl 
esterbutylesterpentyl esterhexyl esterheptyl esteroctyl esteretc. As a concrete compound namethere are butyl 
stearatestearic acid pentylstearic acid heptylstearic acid octylstearic acid isooctylstearic acid butoxyethylmyristic acid 
octylmyristic acid isooctylpulmitic acid butyletc. Lubricant may be mixed with two or more lubricant. 
[0058]As abrasive soap used for this inventionfor example alpha-aluminabeta-aluminaA fused aluminasilicon 
carbidechrome oxidecerium oxidealpha-iron oxideCorunduma diamonda quartz rocka garnetsilicon nitrideboron 
nitridecarbonization molybdenumboron carbidetungsten carbidetitanium oxideetc. are used as the main ingredientsand 
it is useda with a Mohs hardness [ of six or more ] publicly known material being independentor combining. 
[0059] Although 0.01-2 micrometers is preferred as for the mean particle diameter of these abrasive soapthe abrasive 
soap in which grain size differs if needed can be combinedor independent abrasive soap can also extend particle size 
distributionand it can be used. 

[0060]SimilarIyas a spray for preventing static electricitypublicly known sprays for preventing static electricity other 
than carbon black of point **such as a natural surface-active agenta nonionic surface-active agentand a cationic 
surface-active agentcan be used. 

[006 1]A publicly known coupling agent may be used in this invention. As a coupling agenta silane coupling agenta 
titanate system coupling agentan aluminate coupling agentetc. are mentioned. Hereas for the addition of the coupling 
agent to 100 copies of magnetic body weight concerned0.05- 10.00 copies are preferredand it is 0.1-5.00 copies more 
preferably. 

[0062]As a silane coupling agentgamma-methacryloxpropyl trimethoxy silaneVinyl silane compounds and beta-(34- 
epoxycyclohexyl) ethyltrimethoxysilanesuch as vinyltriethoxysilaneEpoxysilane compounds and gamma-aminopropyl 
triethoxysilanesuch as gamma-glycidoxypropyltrimetoxysilaneMercapto silane compoundssuch as amino silane 
compoundssuch as a N-beta (aminoethyl) gamma-aminopropyl methyldi MEKISHI silaneand gamma-mercapto 
propyltrimethoxysilaneetc. can use conveniently. 

[0063]As a titanate system coupling agenttetra-n-butoxytitaniumTetraisopropoxy titaniumthe screw [2-[(2-aminoethyl) 
amino] ethano rate] and [2-[(2-aminoethyl) aminoethano rate 0] (2-propano rate) titaniumTris (isooctadecanoate 0) (2- 
propano rate) titaniumBis(ditridecyl phosphite 0 M )tetrakis (2-propano rate) dihydro ZENCHITANETOBis(dioctyl 
phosphite 0")tetrakis (2-propano rate) dihydro ZENCHlTANETOTris (dioctyl phosphite 0") (2-propano rate) 
titaniumBis(dioctyl phosphite 0")[12-ethane diolate (2-)-00'] titaniumTris (dodecylbenzene sulfonate 0) (2-propano 
rate) titaniumThey are mentioned by tetrakis [22-screw [(2-propenyloxy) methyl]-! -butano rate titanate etc. and as 
goodsThe Ajinomoto Co.Inc. makethe PUREN act KR TTSKR 46BKR 55KR 4 1 BKR38SKR 1 38SKR 238S338XKR 
1 2KR 44KR 9SAand KR 34S grade can be used conveniently. 

[0064]As an aluminate coupling agentaceto alkoxy aluminum JI1SOPUROPIRETO etc. are mentioned and the 
Ajinomoto Co.Inc. makePUREN act AL-Metc. can be conveniently used as goods. 

[0065] As a method of adjusting a magnetic painteach can use a publicly known method. For examplea roll milla ball 
milla sand milla TRON milla high-speed stone milla basket millDISUPAa homomixera kneadera continuation 
kneaderan extrudera homogenizeran ultrasonic dispersion machineetc. can be used. 

[0066] In spreading of a magnetic paintbefore carrying out directly on a nonmagnetic substratecorona discharge 
treatmentelectron-beam-irradiation processingetc. may be pretreated on under coatssuch as an adhesives layerand a 



nonmagnetic substrate. 

[0067]As the method of spreading to up to a nonmagnetic substratean air doctor coata braid coatA rod coatan extrusion 
coatan air knife coata squeeze coatMethodssuch as an impregnating coata reverse roll coatgravure coatinga transfer roll 
coatand a cast coatcan be mentionedmethods other than these can also be usedand simultaneous multistory spreading 
by an extrusion coat may be sufficient further. 

[0068]In the magnetic recording medium of this inventionin order to give ******-proof morea with an average 
functional group numbers of two or more isocyanate hardening agent may also be included. That iseach can use the 
polyol adduct of the polymeric object of polyisocyanateor polyisocyanate conveniently in this invention. 
[0069]In this inventionif an isocyanurate group is introducedthe performance excellent in heat resistance or endurance 
can be demonstrated. Herewhen the isocyanurate group of the rate of a constant ratio and/or other isocyanate polymers 
are included in a polyisocyanate compound moleculethe turning point of a grade which is not arrived at can be 
introduced into gelling into the generated polyurethane system ingredient. As a hardening agentaromatic 
polyisocyanate and aliphatic series polyisocyanate are mentionedand the adduct of these and an active hydrogen 
compound is preferred. As aromatic polyisocyanatetoluene diisocyanate (TDI)l3-xylenediisocyanatel4- 
xylenediisocyanate44 , -diphenyimethane diisocyanate (MDl)p-phenyl diisocyanatem-phenyl diisocyanatel 5-naphthyl 
diisocyanateetc. can be mentioned. As aliphatic series polyisocyanatehexamethylene di-isocyanate 
(HDI)dicyclohexylmethane diisocyanatecyclohexane diisocyanateisophorone diisocyanate (IPDI)etc. can be mentioned. 
As an active hydrogen compound which forms these and an adductThere are ethylene glycol 14-butanediol 13- 
butanediolneopentyl glycola diethylene glycoltrimethylolpropaneglycerinetc.and the thing of an average molecular 
weight of the range of 1 00-5000 is preferred. 

[0070] As an addition of a hardening agentin the weight ratio of binder resinzero copy - 20 copies are commonand are 
0-10 copies preferably. Herea theory top is the hardening agent weight used as the active hydrogen in a polyurethane 
resin composition (or binder resin composition)and the amount of isocyanates of the equivalentand serves as sufficient 
addition. Howeveron actual manufactured order that the isocyanate of a hardening agent component may react with 
moisture etc.the amount of isocyanates of active hydrogen and the equivalent is insufficient in many casesand it is 
effective to add the hardening agent of 1 0% - 50% excessive amount from the active hydrogen equivalent for this 
reason. 

[007 1] When the hardening agent which consists of polyisocyanates is useda stronger adhesive property is acquired 
after coating a magnetic paint by promoting a hardening reaction at the temperature of 40-80 ** for several hours. 
[0072]This invention can improve improved eftlciencysuch as the magnetic parametric performance of a magnetic 
recording mediumand enduranceby using the specific polyurethane resin which has an alicycle fellows 
skeletonandtherebythe magnetic recording medium which can respond to a high-density digital recording is provided 
[0073] ~ 

[Example]Nextalthough the example and comparative example of this invention are explained in detailthis invention is 
not limited to these examples. Especiallyas long as there is no noticethe part in an example and % mean a "weight 
section" and "% of the weight'Vespectively. 

[0074][Synthetic example of raw material polyester] It mixed in the container with an agitatora thermometerand a N2 
seal pipe at 5 mol of isophthalic acid5 mol of terephthalic acidl4 mol of 4-CHDM(s)and a rate of 6 mol of neopentyl 
glycoland dissolved in it at 200 **. Catalyst amount addition of the dibutyl tin dichloride was carried outand raw 
material polyester was compounded by dehydration under a nitrogen atmosphere. 

[0075] Various raw material polyester of the presentation similarly shown in Table 1 - 4 was compounded. 
[0076][Synthetic example of polyurethane resin] in a container with an agitatora thermometerand a N2 seal pipe, 
phthalate (a presentation -- isophthalic acid/terephthalic acid =1/1 land 4-CHDM / neopentyl glycol = -- 4/6 (a 
numerical value is a mole ratio)) of the molecular weight 2000 Hydroxyl value = it measured at a rate (56 
KOHmg/glmol and neopentyl glycol (NPG) lmol)it mixed so that it might become the amount of polar groups which 
showed the polar group content diol compound in Table 1 and it dissolved so that it might become 60% (% of the 
weight) of solid content with the solvent of MEK/TOL=l/l . Furthermore dibutyl tin JIRAURI rate lOppm were 
addedand it agitated at the temperature of 70 **. MDI is set to R value (OH mol / NCO mol) =0.95 at this glycol 
mixture -- quantity addition was carried out and churning was continued at 70 ** for 24 hours. It diluted to 30% of 
solid content by MEK7TOL=l/l after ending reactionand polyurethane resin was compounded. 
[0077]Similarlyeach polyurethane resin sample was compounded from raw material polyester of Table 1 - 4. 
[0078] After the amount of polar groups carried out equivalent addition of the fourth class-ized agents of various kinds 
otlt agitated at 60 ** for 20 hoursand the polar group in polyurethane was made into quartemary ammonium salt. 
[0079]Hereafterthe polyurethane resin which has various kinds of amine system polar groups was compounded by a 
series of described methods and the same method. The presentation of each polyurethane resin was summarized in 
Table 1-4. 
[0080] 
[Table 1] 



[0081] 
[Table 2] 



[0082] 
[Table 3] 



[0083] 
[Table 4] 



[0084]The synthetic example of polyurethane resin in the above-mentioned table is explained to the rough chemical 
formula of following ** 3and is shown. 
[0085] 
[Formula 3] 

[0086][~ the polyurethane resin which was molecular-weight-analyzed] was created — THF — 0.1 wt% — it 
dissolvedpolystyrene reduced molecular weight was measured by GPCand a number average molecular weight (Mn) 
and weight average molecular weight (Mw) were measured. 

[0087]Nextthe magnetic recording medium which uses these polyurethane resin is shown. 

[0088][ Example of creation of a magnetic paint] According to the following presentation the magnetic paint for forming 
a magnetic layer was adjusted. 

[0089]<Magnetic paint liquid> After kneading the following magnetic paint presentation with a continuation kneaderit 
distributed using the sand millfour weight sections and myristic acid 1 weight section were added for 
polyisocyanateand it filtered with the filter which has an average caliber of 1 micrometerand was considered as the 
magnetic paint. 
[0090] 

metal magnetic powder 100 weight sections (sigmas=150Am 2 /kg56m 2 /gHc127=kA/m) 
Chloridation Bl system copolymer (refer to MR-1 10 by Nippon Zeon Co.Ltd.and Table 5-9) 
Polyurethane resin (refer to Tables 1-4) 

carbon black ( BP-L by Cabot Corp.). The amount part of duplexs Alumina (Sumitomo Chemical Co. Ltd. make AKP- 
30) Five weight sections Butyl stearate One weight section Methyl ethyl ketone 80 weight sections Methyl isobutyl 
ketone 80 weight sections Toluene The magnetic paint liquid which carried out 80 weight partial powderWith the die 
coatit applied to the 10-micrometer-thick polyethylene terephthalate film at 3.0-micrometer thickness guard. After 
carrying out the cure of the obtained broad magnetic filmit judged to 1/2-inch widthand videotape was created. 
[009l]The videotape of the comparative examples 1-20 which create Examples 1-33 by the presentation shown in 
Table 5-7 with the polyurethane resin shown in Table 1 - 4and are shown in Table 8 and Table 9 with the same 
magnetic paint liquid composition as an example was created. 

[0092]As mentioned abovedispersibilitythe static magnetism characteristicand still durability evaluation were 
performed about each created videotape of the example and the comparative example. 

[0093][ Dispersibi I i ty] After applying and drying magnetic paint liquid on a polyethylene terephthalate film (14.0 
micrometers in thickness)the degree of brilliancy (gross) of the spreading side was measured with the degree of 
incidence of 45 degrees by Nippon Denshoku Industries digital deflection glossmeter VG-ID. The following valuation 
bases expressed each degree of brilliancy. 
[0094] 

O; degree of brilliancy More than 180%**; Not less than 150%less than [ 180% ] x; The tape which carried out less 
than 150% [static magnetism characteristic] creation was measured on condition of 20 ** and 50%RH using the Toei 
lndustrylnc. make and a super-[ only for a room temperature ] altitude type vibrating sample magnetometer (VSM-P10- 
15auto). 

[0095][still durability] — following the following valuation basesafter performing still playback for 60 minutes under 
the condition of 20 ** and 50%RH using beta cam VTR (the Sony Corp. maketrade name BVW-75) - a table - the 
bottom. 
[0096] 

O; although there is also no loading of a head and it ran the whole distance for complete running **; 120 minutes for 
120 minutes What [ loading generated ] x; measurement of the what [magnetic parametric performance] magnetic 
parametric performance the crack has generated in the tape side visual lyUsing digital betacam VTR (the Sony Corp. 
maketrade name DVW-500)the test frequency was 32 MHz and output difference with this comparative example 1 was 
measured by setting the output of the comparative example I to OdB. 
[0097]The result evaluated about each evaluation criteria is shown in Table 5-9. 
[0098] 
[Table 5] 



[0099] 
[Table 6] 



[0100] 
[Table 7] 



[0101] 
[Table 8] 



[0102] 
[Table 9] 

[0103]In the range shown by the claimthe highly efficient magnetic recording medium with which it is satisfied of any 
characteristic was obtained from the result of Table 5 - 9. Thereforeit turns out that the highly efficient videotape 
excellent in a magnetic parametric performance and endurance is obtained by this invention. 
[0104] 

[Effect of the Invention] As explained abovein this inventionthe polyester polyurethane resin which has a specific 
alicycle fellows skeleton and contains the third class amine or quarternary ammonium salt is used as a binding material 
of a magnetic recording medium. 

Thereto re while raising dispersibilityimproving manufacturing handling nature and raising productivityimproved 
efficiencysuch as the magnetic parametric perf ormance of a magnetic recording medium and endurancecan be planned. 
If the amount of polar groups of the third class amine and quarternary ammonium salt is especially made into 0.001 - 
1 .0 mmol/gboth dispersibility and coating nature can be raisedand generating of a stripe can be suppressed effectively. 
If especially the number average molecular weight of polyurethane resin is set to 5000-40000it can suppress that the 
solution viscosity of resin becomes highsolubility can be improvedand handling nature can be raised. By furthermore 
making the addition of polyurethane resin into one to 20 weight section by a magnetic body impalpable powder weight 
ratiogenerating of the evil by the adhesion at the time of being able to improve the adhesive property and endurance to 
a nonmagnetic substrateand carrying out a mothball can be prevented. 
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«) x *SHb MJU>s>-r y->7*-k *^b*->u 
y-y-r y-y7*- k Tk^b-yy i x/b;* $ y-y ^ y -> 

7*- k ? h 7 ^ f (l/*v b>y 'f V ->7?~- hHW 
H«8i5;^y->7*- YmW-iV'sT*- \~m&& 

[0 0 3 3] «tt»Oi»A»atLTfi. 7fb>7y 
^- h §<0<f?y XXx^U4'lCZlSR7 = Vt, L < 1*0187 
> : Ex7^tM^^'JP-;U^X7.7 L ;U^L/c:y, = 
JS7 = >t, L< ttH»7>* p-;Ut 

L < «7 5 y ©stf Tksgic * y p ^ ^ h y % a zm^ >\, 

T-otttiU Ltc y T Z H t TiiS tl*?K 'J ^-fi£^^)II4 
<hL, ^U^y-fbSJS^dC^Tg^lCPrfgT^-So 
[0 0 3 4] J:yHtt«tcttattBd*yj3- 
/ Hfc£**«tt*S*7 5 y 7iU P - ; Wb^te $ fclili 

ttSaS^T = yitsvnzwmmit lt s mm*? is* 
yfbEKT-tfy 7 v*ifiif tcWAr**at»»*. 
[0035] m^m^ys^mit^t Lzmi^n 

*=«75>©aSitLT(*, fl§ffi)Si7 = y, ^#)K7 
SX 7;U*y-;U7 = y, 7/bp+v7^+;U7 = y 
9*f^-5. J:y*<*6<IlC« N N-^^/ky'x^y-;U7 
5y (nmdea) , N-^? 1 ;i/v ; 'ry7ptf;U7 = y 
(NMD PA) » -y'x^U7~y7P/\°y-y^-;l/ (D 
EAPD) . N — (2-7;7lf)W X^/-il/7 = 

y, N-y^;bx^y-;i/7 = y, v'Vy^pf^i 
>, ^7->'>v 2-^7 c ;b-tX5-yys (tKo+ 
-yx^;k tf^5-yy. ti'x (7~/ypt°;k \d<^ 

*Jy, N-^f/l/72UX N-^fjl/7iZil/7;> 

[0 0 3 6] $fc, E3J»7ytx7A«<7)^ 
*^7y : Ex7^7#A-r573;S<!:. =J»75yT;K 

y 7 ym&>\zm\Ltc&. Ti^Mmmc & y 

^73;£<bLrffl^6n5„ 
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[0 0 3 7] wmTyt-VLi&tLTte. Ha&S$E7 = 

?At£, mmmk7y*-^umi.£if3b>). My 

Tim^i^YyimcDiJiixyM. y ymr^o^mm 
?*4i*>&i\, —ASK, /\a>fy*t>'!>y$-'f*yt 
Ltzmwy^-ou^m'mtLfz.m^ 

[0038] cfc y HJ87 5 V*eMWb*"*fc 

<bxx/k JHbi^Jk *<bp- h/uxyx/ktx/k 
p- h/ui>7ju*v&xxJUIlco7/i/*;WbSiJ, 'J> 

/HXf/l/, ^PDRliflUXf/K 7PPi*&n 

<7PPj*^2-I h + Vlf^UXT^UIfCOyPP 
iilXxJk ^/^PPi^K, r-y7Jk*PfF^Htf> 

[0 0 3 9] *WBfcj3tt«=«75V»tfHtt7Vt 

0. 00 1mmol/g~1. 
Ommo I /gT'&V. #$L<(*0. 0 1mmol/ 
g~0. 5mmo l/gT*5. ®ttSa^±!E0<IJ: 

y£i^§£s a»o#«ttttia±f*fl { » p-x-ry? 

[0040] xiZs y ■> vttttociigic 

Ttt. *°y * >a)Hf»i:«:«aiteic*ft^«i -y-r 

[004 1] Jlltniiiffiftftjftrpti. 0 >JS8t 
^§*°'JiXx;l/* 0| J^-^i:7j<$fdi^?»6 2~2 
5 o©yy p-/i/«osit**<bd*i:. -yy->7*- 

-rv->7*- nbd**» ff iibui*9auMr?s* 
ymmwzo 

[0042] *ft9Jt«:£l*S# y •> ME 

© s> < v -y 7 * - h ffcft t % a? y x 7. x > i/ * z <d>§ 
tt**fl:£»»a»i:£» -y-r y->7*- ns»*axv 

soaait** i . o *&x%%&imwm\m--?& 

[0 0 4 3] C4>3tt*XSil!lftfrli. «5t*ftfc# 

*mm^m t fcsafcigwfcfctt?* y , -y-f y -y 7* 

- h/S#«t»©'fV->7*- h8fc»T4att*JWbS* 



«»*©aStt*JI6Sfl!)a«it*tt, 1. 0~2. o*w 

*- hS4)¥K)'if&§fx<!: h 'J *- iU«AStcff5Stt 
*JWb^1**4M> 1 FiWWHklEJ:oT» #y*U*V 
t»ef*»iiB(cy;WbLft^*ft*g^L, 

[0 0 4 4] *-0>lE£l±^tt J . P. F I o r y, Kh 

pm, WE(Datfc!kJiMb**t'f v^t 7 *- r-§#x ic 

^*tiSE(5S<0SlSttib*#*^tvhfcE^ttT5(S 

s-e-sc: <bic j:cT, #y 9 u* >ttw*i*yjWbr* 
[0045] *»w©#y ^ SKK 

ttl^c£j£3£*>x-< -US fctt£*M¥ Lib Lfiffi 
*tl5#y>U*V*ffitt, »¥^l»?«5. 0 0 0~ 

40. oooT***#y5u*>«tK-p. (ffL<i*a 

¥^»?*1 0, 000~30, 000> J:'J!if$L< 
B»¥JS»?i1 5. 000-2 5, 0 0 07*4. » 

[0 0 4 6] *5HS©SSmiaa«f*©li^fiB^tt 

li, y-FeOx (x = 1. 33~1. 5), Cogtt 
y-FeOx (x=1. 33~1. 5), Fe$fd£N 
itftBCotiJ«» (7 5%W±) tf^^ffitt^ 
/\''J0^7x5'f hs 7hP>f l 5/»7i7'fh5: 

wmmmfeom* j-x^ica k sk s, sc, t 

i. V. Cr, Cu, Y> Mo, Rh, Pd> Ag, S 
n. Sbv Te, Ba> NU Ta, W % Re. Au, 
Hg, Pb> Bk La, Ce> P, Mn, Zn, C 
o. Sr. B^iicOH^^A/Tt^to^^o 
[0047] *3Sf¥3tcfcL>T J: y Wffl*ti14l»«?iJK14 
©^»?^^;Ul8T'*y, a sftM 0 0~2 0 0 Am2 
/kg, BET;£lCj:5]±S®fi* ,i 4 5~6 0m2/ 
g, ffittAtf 9 0~2 0 0 k A/mT«4»Itf*5 

[0 0 4 8] ^©<6, *«Wtc4l»3!)^t)*«ttSESWEtWc 
fcb^T, ^ISttSJftt, «ttJitcBA*ti«Sil«ttl»* 

j.x^<d, mmm, &w.mitm. mmi »*t^ 

fc©jbVrftt>^^B&TftSPS££*l.&l<\> 
[0 0 4 9] flij7ttf±EIWHti»»©«tt4; LTli, 
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-mcmmmmmztemz tozmRt % z. t & 

TS, fc^tftfyx^UV^U^Sb-K tfyx* 

#y t°uynro<KU * U7 <r VHS, -fe;l/P-7s h U 
7-trx— k -tr;l/P-Xv7-tx— k -feJbP— 2.7-fc 
x-h^U- h^cD-t;UP-7.l^«tt. #'JWblf- 

X^'y?, 7;l/;;^> $t?<D£Ji, 7;USxoi»£ 
£, **>££»©I1S£* -t 7 5-7 77., LISAS' <J 

[0 0 5 0] *»W?0>aR#'J 7 U7- VMBOS&DS 
I*. »$ L < ttBttef*«»*M]t? 1 ~ 2 0 MgPT- 

«fey»$L<w5~i ssnrcftt. #y*u 
[0051] «o!>flbonmi(cs^«itd>j£: ltw\ 

fF^e_;U«S^ mti-^-fF^t"-;b-t:'-;U 
7^p-/U-««£tt, ffi-fktf- yu-ta-ffctf- U xv^fi 

-jb-fF^t:-;u- y-u-r >^sa^ 7 , ^'j)i/»i 

Xrllz-Mt-^yftm 77 'J;HiXtJ1/ 

-77 y px h y ii/ftM^f*. y * * U ji/*-»b£- 
y^bt*-;k ^fbk*-yx>-7-?y □- h y;i/tts 

7**v l lV-77UP= 77 'J 

p x h y /u- 77 -7x > - * 7 7 y <H y 

•7I7«ISfe tfUXylxJUML 7i/-Jl/«flS. 
i ^btt*°U7b7>«!fl§, KXttff. 

[00 5 2] SfrTt, SyMS*fW*£**lTU>4 

xwiszymm. ^'jixfi* 7^yp_hy 

;U- v?x >&li£ttf? <h BJtt ZttS-T £ t £ tiT U> 
S-fc;Up-7S§SS<*, 7i7-j«. i/1?*5/*BW 

tf»*u\ Jta««s^»jtt. -rv->7*- Mb£%* 

[00 5 3] fSlCt^TB, S»afi*±W' 



[0 0 5 4] CCT\ DBPq5)ftfi*\ 30-1 50m 
1/1 OOg, $?$L<t*50~1 50ml/1 OOg 
T, MO. ¥*3fiffiltf5~1 50nm, »*L<(*1 
5~5 0nmT\ B E Tmic£Z>ttMWm&4 0~3 0 
0m2/ g> #£L<i;t, 1 0 0~2 5 0m2/gT*fe* 
fc^tf^WT-feSo £/- Cn #7}<*ti0. 1~1 o%. 
ZyymmtO. 1~1g/cc, pH(i2. 0~10 

[005 5] J.X±<D«fc 3ftjftft«3l^r A-<Kv^7 -y 
VtLTte. mTitfs P P > t: 7 yij-tfynm^-^ 

y (RAVEN) 1250 (*US2 3 nrru B E T1I1 
3 5. 0m2/g x D B P l®-;£fi 5 8 . Oml/100 
g) . 1 2 5 5 (iS2 3nm, BETfill 25. 0m 
2/g, DBPl!a-;4H5 8. Om 1/1 OOg) % 10 
2 0 (iI2 7nm, BETI95. 0m2/g, DB 
P(!5-;ftM6 0. 0ml /I OOg). 1 080 (*ug2 
8nm, BETI78. 0m2/g, DBPqs;ft»6 
5. 0ml/100g)s 5-^V1 035, ^-^y 
1 040, 7-^71 0 6 0, 7-^73 3 0 0, 5~ 
^74 5 0, 5-^>7 8 0lf, Sfcti, PV^x'V 
^7 (CONDUCTEX) SC (ISg2 0nm, BET 
fi!2 2 0. 0m2/g, DB Pqa;4s1 1 5. 0ml/ 
1 OOg) Tt<U\, $fc, Jfl*-^>ttK#8 0 (fit 
S2 3nm, BETH 17. 0m2/g, DBPqRifi 
SI 1 3. Om 1/1 OOg) , =MVctf$M # 2 2 B 

(f5S4 0nm, BETI5. 0m2/g, DBPqaii 
fi 1 3 1 . 0ml/100g),#20B (fizS4 0 n 
m, BET<I5 6. 0m2/g v D B PIR&S 1 1 5 . 
Om 1/1 OOg) , httXiy^vt/i-frX 

(BLACK PEARLS) L (fiZ*I2 4nm, BE 
T<!2 5 0. 0m2/g. DBPq5;fig6 0. 0ml/ 
1 OOg) , 7'77^/Hl/X8 0 0 (fitfll 7. On 
m, BETI240. 0m2/-g, DBPqS;4M7 5. 
Om 1/1 OOg) , 77'^/Hl/Xl 0 0 0, 7^ 
v^/\-7I/X1 100, y^-y<7/i-llX7 00, 7^ 
•yj7/\-;UX9 0 5H?*>Sl\, 

[0 0 5 6] *56W©K«IBa«tt:H:fit^T» #Nfflt$ 
ttftOBttJIffl <b SWOHIC, ^«14(D/ <7 P - h S 
SBKtTfcttbftlA, /^7^P-H<7)ff*«. 0. 1 
~2. 0/jmT\ W$L<1*0. 3~1. OpmTfe 

y, '£*aot>o)tfi£mT°z%, **wu:fc^Tffl^4a 
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K&xXxvk -y'J=>->;?|--Ok »8filBH45"J3- 
X 'J a-x *fc«*©fflifl!)**»jHj| 

9J, #U*U7-f>, #uyun-ik 7/l/+yHSKx 

*/ux-^;k 7;U*;l/*;U/1C>K7 , 5 V*l&lf3Mb7 

£XK1 2~2 4(D7;UU-;l/^ (^tl-rtl^fiSifflfcS 
/uTtT^LTVTfcfrSfo&l^) , jgRSl 2~2 4 

[0 0 5 7] *»WtCfeL^Tffiffl*tl*»|R||BIS«IX 

x;l/fiS6»t LTli, SUgil 2~3 2<7)iSMa6xX7 1 

jus (^n^n^Ftaa^^Tt^iiijLT^Tt*^^ 

ll ZrT'Jym. '(VT.TT'JyMs 75 + 

y& *u-<vsl x-tpsl x^-r-^v^ ^> 

rVkiXT^k 7afcf/HXx/k -fy^Pfcf/UxXx 
;k ^'fjuxxJk "Cv^uxx^jk ^\*->;kix 
x;k 'vy^/bxx^k ^-y^;Uxx^;H|tf$^ 0 

7'JVSKV^k Xx^'JV^y^yk 7.^7 U> 

U^y^k 7.x7y viKvtf-^/k x^T'jym 
y>*->x^k s'J7.^>g?;>i-y^k sux^v® 

[0 0 5 8] **flHCflBffl*tlSBfe?Jt LTti, fljl 
tfs a-7;k=r, /3-7/b = x, mM7)i,~t, Mit 

**m. mttak. mit-t'joix. a-wtn, p? 

Si, Bfb$9J& SHbt'jy'xX awb***, sHb* 
yyxry^ »fbf-*>**±/«»(cLT. *-x«s 
6w±a>4saiott»fl { iiia*7J:tti§^eT«ffl*n*. 
[0059] cne>w«fj<D¥^i*asti, o. oi~2 

•MfcHStffc 'J , iH»©WJ|«iJ7t.lftJS»*4lEV7S: 

[0060] male, %mm±mtLzte. as®*- 

M Vttf?ffi5Stt»J»©45jffla)1p*|»jt»l«« 

[006 1] *3PBKfc^Ttt*J»©a-y:/y>^J£ 

i^'Jvm f^^-h^'^'Jvm 7;k5 
-fAR*y^'JV^J*fl5itlf6n*. CCT', SIS 

smita* 1 o o auc*rr %t> * 7<j yvmnmim 

\t. 0. 05~10. OOgfltfirgclX, «fcy»*L< 
(*0. 1~5. OOgPTfeS. 
[006 2] ->5>A'y^Uy^iJ<kLTtis y-y^ 

?';Q*->7at:/i/Hjy h*-y-y^y, t:x;uhyx 

f- +•>-> 5 >S«f©b_Jl->7 >ft^/3 - (3. 4 



-x;jf*->->?n/\*->n/) x^UHJy h+-y->5 

x y—w -> k*->7p tf;b h y y h *-> ->5 ysiif 
ox/K* v ->7 vfb^j^ v - 7 5 y yp fcfjb h y x h 
*->->-7>. N-/3 (75yx^;i/) v-7sy^nt 0 
;by -yy + ->->5 >^ <b"<D7 5 y -> ^ yf b^^ y 
-yyu^yhypt^i/h'jy h*-y-y5y&<t:<Dy>kt> 

[0 0 6 3] ^^^-K^^j^ruy^JtLTiis x 
h-5-n-y>*-y^yx xh5'ry^P/-K+-y5 1 ^ 
x trx [2- [ (2-7;/if;W 7sy] x*y 

U-h] [2- [ (2-7S/Ifll/) 75y) x*y 
U-h-0] (2-ypy\Vb-h) TV-OL,. b'J 

x (-rv/j-^xftyx-h-o) (2-^pavu- 
h) m-'tth. tfT. (-y>'Jx-y;ktvX7 7"r h- 
o" ) 7h7*x (2-yp/\vu-h) -y/x-fKPHf 
y^y^-k ex (-y^^^;u*;x77-r h-o" ) 

(2-7p/\V U- h) y'A< VuMy*9 
*-k h'JX (yt^f;l/ta77'Th-0" ) (2 

-yp/\°yu-h) ^yx-?/*, tix (-y^-^^/ktxX 

77"Th-0") [1. 2-X^>-y^U-h (2-) 

-o. o' ] f^z^A, h'jx ( Kx-y/i/^v-b" >x 
;i/7*?.-h-o) (2-yp/\°y u- h) 
^ ?(-7« [2, 2-ex [ (2-yp^x;k+* 
v) y^;u] -i -y^yb-h^^^-hntiwe 

TS, KR 46B. KR 55, KR 4 1 B, KR 
38Ss KR 138S, KR 2 3 8 S, 3 3 8X, 
KR 12, KR 44, KR 9 S A, KR 34S 

[0 0 6 4] 7)l>~-'5Lmt)'»7' l )y<7mtLZit. 

7-fe h7;i/P+-y7;u~x^^v ; -f vyatfu- hH^ 

L - M««ff9{Cffl^« C ^ T^So 
[0 0 6 5] «1tS8»*iSaf*3&S6i; LTli, l^Ttl 

jusyk +^y K5;k hpy = ;k M3I7sh->~;k 

mm--?-, xyxh;i/-y~-, ^^-yrf+f- 

[0 0 6 6] Btte*B®&*?ttv *8ttt$»f*±tcB 

ppTjKm^s^s^BBWSfls^^Mias^si:" 

[0 0 6 7] m££ttft±'MD**0>«%& LTtt, 
x7-Ky^-a-h, yu-H'p-h, P->KP- 

JfLiULP-h, I7t-l'73-h, xy'TXP- 
h, $)lP-h, iJ/<-XP-;UP-h, ^"5t:"7P- 
h^VX^-P-ZUP- h, * + XhP-hl?«D 
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[0 0 6 8] *£IB<0iB*§3liJgf*T*tts £yB8»J1£ 

zmdtztctb¥®-gmmm2i:jL±o>'(v~/7%- h& 

©tf'J ^ 'J 7 ^tt^tf'J -f V->7*- h<0#'J?|— JUT 7 

[0 0 6 9] Ztc. *5tB^7^-<V->77U-h»^W 
ATS.!:. »J^*»*14lctfftfcttfigtf 

•f V->77 Is- VmrnS/ttteZOMOM V~/7%- 

y f v->7*- hfftwetu cne £j§tt**fc£tt 

£ ©ttflPtttf j? £ L L\ 5?#S£# 'J -r V v 7 h t L 
Tt*h;l/X>v i ''ry->7?--h (TDI), 1, 3- + 
->U>v-fVv7;?--K 1. 4-+->UV^'TV->7 
*-K 4, 4' -^7i-;Up«^>v > '-fV->7*-h 
(MDI) . p-7i~;Uv ; 'ry->7#--h. m-7i 

x/i/-v<fy->7*-K i, 5-±y^iv : J^vz/T^. 

(hd i) . i^/?n^*5/>k**>v>'-fyi/7*- 
k •>fQ^tv->Vy->7*- k -fy*Q>-y-i' 
y->7*-h ( i pd i ) mzmtfzct&Z'ZZo z. 

UV^ya-Jk 1. 4-^>i/Jf--;k 1. 3-7 
U» 10 0~5, 0 0 0<DfgH(D&<Djb< 

[0070] mcffjcosiADS^ LTii. juy^-mm 
<Dmmktv o gp~ 2 o gw-fl&wrs y v » $ l < a o 
~ i o wt* «. :c T\ mm±its t° y 7 u * v«n 

* y»b»M»a)'f y ->7*- h^g^tr l.£ 5ft 

s^ii^tf^ c0fc»ssit**a«j:y i o%~5 
0%iifijfi(D5jE{bS | J : &;^P"ri.O!b^^e<iT : -£5„ 

[00 7 1] #y-fy->7*-hfrS£*Sf<b 

w*«fflLfcJi^ w&.m.n*^-T*y'?'&. 4o~ 

y. cfcysi^ttiMf^nSc 
[0072] *%mt. ii««#tt*«rsits<o*y 

&S$&ttMmc»A1£f?©14B&fa±£ft±* 3 c i: ft 15 
T"$, entity, BeST^/UlMUcWflSTSSK 



[0073] 

[0074] [|g[tt# 'J iXf/W^««] «*WSL 3 
;k 7^7^1/1*5 ^Jk 1. 4-CHDM4 : E/k * 

Tf-^y^i/^y n-yue^u^iij^T-Ji^u 2 0 o°c 

*BHS"R B»El6fc«fcyig«#yiZ7 1 Jb££jSL 

fc. 

[0 0 7 5] H«(cLTai~«4ti:55Lfc»ao*a 
W8«Kyxzyjl/*£j8Lfc. 
[0076] [# 'J -5 U * >8iSI<7)^fi)t«<J] HHttS. >a 

sh-, mk^-i^o-o^tz^mz. 000 

/I, 1. 4-CHDM/*^VfM" l Ja-Jl/=4 
/6 (a»i^;Ht) , 7k^Sffl=5 6KOHmg/ 
g) 1 mo I t^^y^iU^»J=i-;U (N PG) 1m 

o i (7)iij^T-i+su w&m*m*j*- iwtGWtx 1 

KjfvLfctlttgffi 5 K>g£U MEK/TOL 
= 1/1 cDJgJStc J: y H»»6 0% (fi%) fcftaj: 

5ic>§fBLfco seic-y^M^^y u-hiop 

pm^SDx;g^7 0"C?«»Lfe. C©^ya-;US* 
»CMOI^Ri (OHWNCOt/l/) =0. 9 5 

t^sa^ipu 7 o°c?2Am?$imzmmLtc. s. 

iZMl'ik. MEK/TOL=1/HC<fcy@JB»3 0% 
[0 0 7 7] |5)«(CLT, ^1 ~«4<DSI4<K'JX7xT- 

[0078] «ao>raft<bm«atts><ois% 

»PLfc<D"6s 6 0 o CT2 0B$H^U #U^U^>* 
[0 0 7 9] WT, a?^fc-3cD73;£i:ll]ti<7)7D;£lCcfe 

•Jx sa©75 vx«tts««r«#y o 
^fi£Lft„ s^y7U^>fflBS©isi^si~a4ii:$ 

[0080] 
[S1] 



(9) 



Hl¥1 0-2 473 15 



is 



5 9 

I* 

— © 



*3 



s 



ss 

A 



|3 

d 



* 



X *o 



UJ 

X «* 

V d 



i i 



i i 



i i 



i i 



S ° 

U o 



I IS 

n & 



ik 
K 
H ' 



3 



m o 



^8 



I 

v 



< 

uj ~ 

15 

z 



[008 1] 
[«2] 



3E 



Is 

— 6 



> * 
x « 



i i 



i i 



i I 



K 

H 

! 

St 



CD O 



iK 




151 






IS 











_ m 
Q o 



o 



i 2 



V 



UJ 

< ^ 

UJ o 

5 



Si I 



o 
o 



s? 

fc2 



H 
3 

A 

K 
A 
H 



LU 



K 
A 
H 



Q. 



008 2] 
[*3] 



(10) 



ft 1 0-2473 1 5 



US 



00 
tie 



3 



3E 



13 

A 



Kg 



i 1 



I i 



i i 



1 1 



X * 



' -LJ 

-M 

n 5E 



H « 



iK 




K3 












^£ 











i 4 



i i 



11 



I i 



i s 



O wr» 

a o 

< 2 

LU 

O O 



o 
E 

E 



*3 



o 



o 
o 
o 

o 



[0083] 
[84] 



(11) 



00 
fN 


< 9 

< - 


HG/NPG 
0.2/0.8 


tn 

6 


13 ^ 
UJ o 


— m 

f- d 


<0 

O S 
cn 


28.000 


o 
o 

d 




4 


I 


in 
d 


4 


4 4 


I ^ 

o 

0 £ 
U 


o 
o 
o 

CO 


o 
© 

rN 


v£> 
<N 

SB 


IS 

CL in 
*~ d 


is 

So 


d 


0 LA 


9 9 
2 d 


(0 

z ~ 

m 

o s 


o 
o 
o 
o" 

<N 


o 
o 
n 




I 




1 


i 


i i 


QUO 

z a 

+ 


O 

o 
q 
«\ 

fM 


o 
o 

OS 

in* 


«t 

CM 
gg 
$ 


I 




1 


1 


4 4 


a o 
Q d 
2 ~ 
z 


O 
O 

o 
pi 

IN 


o 
o 
q 

<T 


m 

tig 


4 




4 


1 


4 4 


is 

z 


o 
O 
o 

pi 
r* 


o 
o 
o 
«o 


fN 

2E 


< 9 

< r- 


£ ° 

X ° 

u 


q 


i 


=r «n 

□ o> 
2 d 


< ~ 

Q. i/> 

Q © 
5 o 
z 


o 
o 
© 

IN 


© 
© 
q 


« 

A 

O 

*4f 


«s 


I « 

n SS 


— N 

iK 

15 i 

IS? 


fit +3 
S3 £ 


V 


& 1 

» I 

— * 


O 
>< 
c 

s 


o 

X 




— * 

K 
H 



[0084] ±!E«*<7);K U 9 U * >ttH0£jSfl*e( [008 5] 



(12) 



»■¥ 10-247315 



OH 



Polyester 

WhA/t-PhA/NPG/ CH DM Mn«2,000 
MOI 



HOH,CH a C^CH a CH 2 OH 
CM j 
NMOEA 



i-PhA 4V7**m 
t-PhA ?U7*iHB 
NPG +^^>Wyq-;l, 
BG 1^4-7* 




7 




CHOM HOH,C 



CH,OH 



[00 8 6] [#?*»«t] ^Lfcdiy^ix^vatai 
£THF?0. 1wt%jg»Ls GPClCfc'Jtf'JX?- 
U>»gtt?S£;l£U gJt¥*D#?m (Mn) , Mm 
¥-&)ft?m (Mw) £»£Lfc. 

[0 0 8 7] CtietD^U^U^Vfflfli^^L 

[0088] mx&moxeam x<Dmmm?z. 



[oo8 9] <mmmn : &>TH<D®.is.mnmmz. m 

[0090] 

1 OOfimgfl 



(as = 1 50Am2/kg, 5 6m2/g v H c 1 2 7 = k A/m) 
attMi^ft (B*-t?*>4i«MR-1 10. *5- 

# vtwswm (* i ~* 4 #ps) 

y ? (* + #y httlj B P - L) 
7;l/5* (ffiSfb^tti! AKP-30) 



/jm<7);K'Jl?L/>xU7*U-h7-f;l/AU:. 3. 0 
[009 1] R 1 ~R4 le^Lfc/^'J 7 >«Jfl|lc J: 

y s a 5 ~r 7 izTntmrn^mmm 1 ~ 3 3 =&f&$ u 

$^tfi«^:RW<0Bltttt»»«ei«(c<l:Ull8. €f9K 
w*tt«fl 1 ~ 2 0 CO tf* x - y*f&* L fc. 
[0092] fiLt* y. f&$Lfcftffi#j»mti8«y0& 

[0093] wfesmmz. tfyi^uvx 

U7^U-H7-riHv 013-14. 0/urn) ±IC^*5 • 



2fisa5 

5 MSP 
1 fiMgtf 
8 0Smg|3 
8 0Sm95 
8 OfimSP 

[0094] 

0 : 3K£RS 18 0%«± 

A; 1 5 0%K±. 1 8 0%*3S 

x ; 15 0 

Hk MS¥fflSag^fiiit)ISif4SK7Jlt (vsm-p 1 

0-1 5a u to) 2 0°C 5 0%RHCDS# 

[0 0 9 5] [X^/l/»£,14] Al-^ftL.VTR (V- 
Bq d q^BVW-7 5) *»1/>T» 2 0°C 5 0 
%RHCD£#T, 6 0#IBZ*JHI£*fiofca 4 J-XT 

[00 96] 



(13) 



S#B.W1 0-2 473 1 5 



A; 1 20ft®&mLtct)\ g^ytfS^Lfcfc© 
?^VTR (V=-ttSi. Bd° o SDVW-5 00) £ 



Od B<h LT\ Z.<DVcm\ 1 <h(Dtt37]M=&;liJSLfco 
[0 0 9 7] S>f7CD^ffliiaiCO^Ti¥1iL/c^lco 

[0098] 
[S5] 





o 


4 


I 


O 


q 

b 
m 


IN 
CO 


q 


in 
d 


0 


o 

i 

M 




4 


I 


o 


o 
<r 

IN 


ON 
CO 


CO 


d 


o 




00 


i 


I 


o 


q 
d 
m 


q 
rN 

CO 


d 


d 


< 


co 




i 


I 


o 


d 
vo 


q 

rn 

CO 


CO 


CO 

d 


o 




V) 




i 


o 


q 


rN 

CO 




m 

d 


o 


m 




i 


i 


o 


d 
m 
rs 


CO 


OA 

d 


d 


o 




i 




r- 


o 


o 
m 

rN 


rN 

CO 


co 
d 


ro 
d 


o 


"i 

OK 


i 






o 


rN 

•n 
rN 


rs 
CO 


in 


d 


o 


CO 

UK 


1 


o 

r— 


O 


o 


LTV 

O 
rN 


rn 

CO 


CO 


q 


o 


rN 

IE 

a 




O 
cn 


o 


O 


o 
d 
rN 


q 
co 


d 


vn 
d 


o 


i 




O 


o 


o 


q 
d 
rs 


°i 

CO 


K. 

d 


m 

d 


< 


d 
Z 


in 

■■a 

m 

A 


« § 

€ M 


I m 

i8 


in 

3, 

to 
to 
o 
ID 


1 


in 

DC 


0 ® 

1 3 




K § 




f 

A 
-> 


W 

k 


IS 
& 


ft 
& 
*f 


*J 
<< 



[0099] 



[«6] 



(14) 



1f M¥ 1 0-2473 1 5 



rs 

s 
m 

M 


in 
rg 


to 


1/1 


0 


VO 

OA 
<N 


o 

fN 
00 


in 


d 


0 


fN 


*n 

fM 


i 


J 


0 


00 
fM 


a\ 

CO 


fN 


vO 

d 


o 


O 

rs 


fN 


i 


1 


0 


<T 

LA 
LA 

rs 


°s 

fN 
CO 


°i 

o 


d 


o 


cr 

i 
m 


IN 


1 




o 


fN 

VD 
LA 
(N 


ON 
fN 
CO 




fN 

d 


o 


00 

§ 
m 


fM 
(N 


i 


1 


o 


ro 

fN 


<q 

fN 

to 


q 


d 


o 




O 
IN 


1 




0 


m 
fN 


VO 
<N 
CO 


fN 


d 


o 


i 


0* 


i 


1 


0 


s 

fN 


fN 
CO 


lO 


CO 

d 


o 


LA 

£ 
m 
u 


00 


I 


1 


o 


O 
0> 

fN 


o> 

<N 
00 


CO 

d 


to 
d 


o 


§ 
m 


h> 


I 




0 


LA 

vo 

M 
fN 


fN 
00 


d 


o 


o 


i 




I 


4 


0 


fN 
10 
fN 


r- 

ro 
00 


°i 


© 


o 


§ 
« 


m 


o 


o 


o 


O 

oS 

fN 


O) 
fN 
CO 


fN 


LA 

d 


o 


6 
2 

w 


i!zn 

sB 

A 

* 6 
± z 

t\ 

r> 

He 


«i 
S * 

R« 


i« 


LA 

(A 


1 

m 


to 


o « 

rr 


Z m 

0 3 






« 

1 

A 

V i 

V 


u 


* 


ft 


m 
<< 



[0100] tS7] 



(15) 



i#B¥ 1 0-247 3 1 5 



m 
m 


i 


in 


+ 
o 


O 


in 

in 
fN 


fN 
CO 






O 


HI 


i 


LTV 


In 


o 


fN 


q 

fN 
CO 


o 
© 


d 


O 


s 
« 




O 


© 


o 


fN 

«* 

m 

fN 


fv 
CO 


o 


fN 

d 


O 


o 

CO 


1 


un 


* 

in 
+ 
o 


o 


fN 
rsi 

fN 


vO 
fN 

CO 


in 


d 


O 


fN 

w 


1 


IA 


m 


o 


«n 

fN 


r-» 

fN 
GO 


fN 


in 
d 


o 


oO 
fN 

m 


O 


o 


* 

O 


o 


o 
? 

fN 


rn 

fN 
CO 


6 


<* 

d 


o 


« 


1 


cu 


o 


o 


d 

fN 


CO 


<o 


DO 

d 


o 


fN 

« 


IA 
fN 




fO 


o 


O 
oO 

*r 

fN 


NO 

fN 

00 




d 


o 


fN 


I 




c\ 


o 


© 

fO 
fN 


q 

CO 


d 


fN 

d 




fN 


I 


*n 


m 


o 


© 

cri 

IA 
fN 


q 
ro 
CO 


fN 


d 


o 


fA 
fN 

M 




o 

fN 


O 


o 


O 


*r 

CD 




q 


o 


6 
z 


lira 
I 

A 

N\ d 

z 

O 


« i 
g m 


si 


in 

2^ 

IA 
IA 


I 


in 


O oa 
u.3 
a 


z£ 
u 3 


if 




1 

V 

V 
•N 


* 


& 
ft 


& 
W 


m 
<< 

IS 



[0101] 
[38] 



(16) 



1 0-247 3 1 5 



o 

s 
& 

-M 


IN 


I 


1 
♦ 


x 


o 
<s 
c* 


at 

N 


q 

o 

i 


<* 
? 




as 

m 

±* 


U> 
IN 


i 


* 




IN 

O 
IN 


q 

CO 


CO 


q 




m 
& 

-U 

-M 


in 


■ 

i 


i 


0 


°J 
IN 


d 

00 


q 
O 


IN 

d 


<1 


ST 

8 

-i_> 


«> 


i 


I 


0 


O 

IN 


o 
d 

00 


q 
d 


d 
t 


<] 


m 


i/i 


i 


I 




m 
© 


q 

d 

IS. 


q 


IN 
IN 


X 


in 
S 


IN 


i 


1 


o 


q 
d 

IN 


to 

on 
rs 


q 


d 


X 


±i 




i 


i 


<a 


q 
in 

00 
r- 


CO 


q 


IN 

d 


o 


m 
& 




i 


t 


o 


q 
d 

IN 
IN 


IN 

d 

CO 


d 


q 
d 


X 


IN 
$ 




© 


o 




O 

s 


q 

CO 


LTi 

d 


IN 

d 


r\ 
<J 


i 
& 


1 


1 


o 
in 


o 


q 
in 

IN 


d 
00 


q 
d 


q 
d 


<3 


6 
z 
8 
« 


A 
n\ 

A fig 






S 

</> 

e? 


1 

to 




o £ 




Si 




i 

1 

V 


ft* 


m 
m 

& 
& 


s 

& 
& 


m 
<< 
m 



[0 10 2] 
H9] 



(17) 



ftBW 1 0-247 3 1 5 



o 

<N 

8 

±* 


1 




« 

o 

+ 
o 




d 

GO 


in 
d 

IN. 


q 


o 


<J 


a*. 

§ 

-M 


1 


lit 

6 


v> 
oi 


<i 


in 
OS 
OS 


in 

Ov 


d 


© 


y\ 
<J 


CO 

& 
a 


i 




o 


o 


q 

m 
p« 


r-* 

00 


vO 
d 


d 


X 


AJ 

-M 




Cft 
<N 


o 


o 


q 
in 

IN 


GO 


d 


d 


X 


O 


i 


to 

6 


in 
□> 


<1 


q 

CO 

O 
a 


d 


d 


q 


0 


in 

K 
& 

±r 


i 


r< 
c* 


o 


o 


q 

d 
m 

C4 


00 


d 


d 


X 


a 


o 


IA 
fN 


o 


o 


q 
d 
ri 


q 
ao 


d 


Of 

d 


X 


i 


1 


in 
o 


m 
o> 


<3 


q 
d 


vO 

o\ 


d 


d 


<J 


<N 




tA 

n* 


o 


o 


q 


q 

GO 


m 
d 


q 
d 


X 


& 


00 


O 


o 


o 


q 
rs 
o 


d 


? 


9 


< 


6 
z 


A 




iS 


in 

tr, 
tA 
G 

u 


I 

ffi 


% 


O 00 

13 

DC 


z S 
0 3 


K £ 




i 

V 

V 
-s 


tt 


£ 

IS 
& 
ft 


£! 

£ 
ft 
& 
IV 


« 

<< 



[0 10 3] «5~«9©«*^6. WSWPSLfcB 

£ H&ttlcWlfcKtttgft Ifrtf- y«m 6 ft* C <h 
[0 104] 



0. 00 1-1. Ommol/giThtf. »«ttfe«fc 
5000-40000 tTfttf* $fla<7> 



(18) 



ftmW- 1 0-2473 1 5 



